■11 


■■■■■I 


11 


111 


III 



(19) United States 

(12) Patent Application Publication 

Chang et aL 



US 20020076597A1 



(io) Pub. No.: US 2002/0076597 Al 
(43) Pub. Date: Jun. 20, 2002 



(54) MONOPOLAR CELL PACK OF PROTON 

EXCHANGE MEMBRANE FUEL CELL AND 
DIRECT METHANOL FUEL CELL 

(76) Inventors: Hyuk Chang, Seongnam-cdty (KR); 

Chan Lim, Seongnam-city (KR) 

Correspondence Address: 
Charles F. Wieland, JH 9 Esq. 

BUNS, DOANE, SWECKER & MATHIS, L.L.R 
P.O. Box 1404 

Alexandria, VA 22313-1404 (US) 

(21) Appl. No.: 09/805,580 

(22) Filed: Mar. 14, 2001 

(30) Foreign Application Priority Data 

Max. 17, 2000 (KR) 00-13605 

Publication Classification 

(51) Int. CI. 7 H01M 8/02; H01M 4/96; 

H01M 4/86 

(52) U.S. CI 429/35; 429/44; 429/42; 429/38 

(57) ABSTRACT 

Aproton exchange membrane fuel cell and a direct methanol 
fuel cell pack using a monopolar electrode are provided. The 



fuel cell pack includes a plurality of cells each having a 
membrane in its middle and a cathode and an anode at both 
sides of the membrane, collector plates contacting the cath- 
ode and the anode, respectively, in each cell, and an elec- 
trical connection member for electrically connecting adja- 
cent cells. The cells are evenly disposed on an arbitrary 
plane with a hollow interposed between two adjacent cells. 
The electrical connection member is positioned in the hol- 
low. The fuel cell pack also includes a porous fuel diffusion 
member contacting the anode of each cell; a porous air 
contact member contacting the cathode of each cell; an 
anode end plate and a cathode end plate disposed at the side 
of the anodes of the cells and at the side of the cathodes of 
the cells, respectively, for protecting the cells; a fuel supply 
and discharge unit for supplying fuel toward the anodes in 
the hollow and discharging the fuel; a fuel flow stopper 
disposed at a portion at the part of the cathodes in the hollow, 
for preventing fuel flowing at a portion at the part of the 
anodes in the hollow from flowing toward the portion at the 
part of the cathodes in the hollow; and a sealing member for 
sealing the anodes of the cells and the portion of the hollow 
corresponding to the anodes. Accordingly, circulation of fuel 
for the plurality of cells is performed through a single inlet 
and a single outlet so that a fuel supply line is very simple 
compared to a structure of a fuel supply line for each cell in 
a conventional cell pack having a structural limitation. In 
addition, the cell pack generates current of a high density 
without a separate cooling device. 
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[0 0 5 3] [Jj? 3 <&3IJfi<0JgJ8] fg 3 (DMMmmX 

a, miam2^^m^«^*5t^^rflo^s§:^^ 
5 $ titzmmmm^ JtMMUr^ * y to v 

fc«3tco«»S*ffl¥S«-ir^./N s> y as, tfilS bfc i 5 

[o o 5 4] mi i £#bw-5 t , tp&unwtfrm 2 0 

OSrtpitfcLT-ttO _hT K m IE L fc fg 2 <D HJ£ <DJ&mx 
ttWSHfc«3t^)*ffi"fe/w<y^ l o a , 1 o b^EB 
§ttX^5 0 -fft*^ BfjffiW4:ir/WN-/y i o a, l 40 
0 b fiffffB^S 2 0 0^7/-Kxy Kyv- h^l 
TMtSfifigtfeD, MfS*{uir/w^y y 1 0 a, 1 
Obli^, *y-K^K^H2c, 12d^ 

[0 0 5 5] illt\ flWM 2 0 0 <D±T\£&M1'Z> 
Ifit/WNyMOa, 1 0 b(O#^fi3f@C0ir^^ 
8 a, 18 b, 18 c, 1 8 dSr^LT— 5iJtia 
fiSnTV^5*igS:^5o WIE^fflWl 8 a, 1 8 

b, 18 c, 1 8 d {£ft««8MKffi# 1 5 a , 15 b, 
15c, 15 djJ*fl«1-5o #««8aWB»l 5 a , 1 50 
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5b, 15c, 1 5 d C0#/r \tM9t(0±/Vtp X~ 96* A* 
OT/-K*i«13a, 13 b, 13e, 1 3 f 

-^ofikStt^y- k*««i 4 b, i4c, i 

4d, 1 4 efcgStt&ftSo *fcB(ria^ffil 8 a, 1 
8 b, 18 c, 1 8 dco^y- KftiJ^tCte^irA-COT 

/ - Ka*biK»i-««»as* y- K«t«»"*-5 r fc £ 

BSJt"r5*R5f5HE»ia.JtSBW 16a, 16b, 16c, 1 
6 dtfMiai~5o 

[0 0 5 6] SWBLfcJ:5 4*Jtlc:i3V^, 

tt«fia«E^S2 0 0^g)ft£tl5 Q Iti2 0 0CM 

i lbtmtam 1 2bmm^n6 a mm^S2oo 

SrpatH^tifi, mi 2(:^Ltj:5t SfcASBl l 
l b 1 2 btt±T<o|lftt;WNy^ 1 0 a, 

1 0 b"tSgii*ix, *^-«{-^^^»co^A/« 

[0 0 5 7] HTs L fcH 1 CDSIJfi^ffi^ 3 
[0 0 5 8] Cir/PS:f#^-r^^p B p^»^iiS) 

mmwv-fvv) pt*«Eas2o%ffl«F*nfcp t/ 

C«&*t I PA»M5%(0t7^y (Na f i o 

n) j»«*a-&L"r*«>f ^y sr»jsufc«t*9-ft» 
y ^yvy^H 2 so 4 , h 2 02 i ^sfj^Lf-^tcD 
x_ b titcmm^ y y Srfita y y ^ uy^siiffi ices 

[0059] mnmmm mmnmmmm^mm 

(W)*3S3frt-5fcftKl«*» (Tor ay 0 9 0) 
Sr-S<0*#SKa»fLfc«, ^77r^F (m\ T 
imrex KS6) /^^tPTFE (Poly- 
te t r a — f luoro — e thyl ene : U T" 
h77/^Pifl/y) Sri : ltrI^LT*i*^K 

*bfc««l««aBK©*ffit««f&* (Vulcan X 

cr) ^ptfe, iPAmmRUyktim^istit^y 

^^^WLTttlSlt^Lfcc ©Mt/PTFE 
^ ^ 4r*« fc ft t^>f ^ ^XSat J: 5 PJfflJffi Sr 2 m 

[0060] mmmmtzikumcte^x, m*&<Dtz%> 

\CTyny (Sftffi«) ^SSrt, «cA*ti5«#:S)5 

^SrPfflj-r^o rtl^*H#rPNo. 5,9 9 8, 
0 5 7 tH^SttfcftafS:igffi-e§5o roi5fer7 
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1.5mmfflSJ©Mg (Toray 1.5t) 4g 

[0062] (^:<Dm^mnu) «-fe7u©*«#i-fe 

U ^Off^tel 0 0 ^mJ^T-efoSCli^a^L^o 
[0 0 6 3] Ty-Ki^K7 P W-hS.(15*y-Ki> 

y h W^a5n c nTtff|S^y K7V- h LT 

*3fi©*«wt«s»i*wiiiffljji«»feA'A«y^ mi 

is, ***«*RI8i: L-caaiE«W« 20 

if¥lSt;w^^|:aAt> BE^jStI. 5xio s 
Pa (1. 5B a r) tC&j$LT* h-f^y (S 
toichiometry: {fc¥*lfc#Ji&l&Jfc) £r—5£ 

[0 0 6 4] JL©J:5fcLTfT*o;/fc#*9H£ft5**|- 

/w*s/?©«EEte&1tiftitt#* IV, 1 0 0 0 m AT' 
fcofc 0 Hi 3(1, SS. (RT, Room T e m p e 
r a t u r e) TXfitit>fltzM^X'%h^tcHMM& 30 

tmtimmtiDitmmmx-hz, 01 3©#i4ii0i±, 

^JiSJS (PHi = l. 5X10 5 Pa (1. 5Ba 

r) ) , emnu (ph, = i. sxio 5 p a (1. 5 

Ba r) ) , ^f£^mX'&mm (PH, = 1. 3X 
10 6 Pa (1. 3 B a r) ) ©HoO^#Tt#5)*l 

[0065] 01 zfrbmhfrtez?^ *%mz&z> 

S*©3jl*MHR* L It S «5#*o4WBt? t 0 . 6 W £ v % 
5«v^tti^#tt^*btb, £ ^^©ftiPSSS&Ur 40 
■fe/i^-s y y ©i&£# 5 o°C£TF£ v> 5 fl£v>i&SK*fMft- 

[0 0 6 6] 

•iflWffitM-^irifttst - i!is-et So so 
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[0 0 6 7] #359! fcJ:*Uf, MfWtl 

S i 5 t-ft <3 , it) »*W*JIB*ffs(&***ftSfl2Lfc 

[0 0 6 8] £ibd, **BJ(citu«, 
ffip©«jg£, S»»-fe/K7)#*^*^rTt 5i 5ft^ 

Wrt*"< y y- zmm-tz r. t ^-et s o 

[0 0 6 9] *3&WKJ:;}xtf, 
ftft/WMii?/^ -7 y fc-&*Jx3, T/ - pxnmn 

©SHbra£tt&u^KJStt£i >?-JIft±£*3r£ 
#T?t3fc*, 0fS»±t ^o-ir^PjiDft^Sol; 

[0070] ^LT, *^KI-i*ttf, #&©#*PSff 
5fc£>, »IMWIt/w( y y i 

[0071] *mmimmc7r^h±mi ©hjs 
tDBWtfrbfB 3 <nmmmm*^K hxmw&iitc 

««fSBBtt4*iH»*<z>«ia»c|Ro -rife* e> «: 

[HffioltHt*RW] 

[01] ^*<o«S^*Mi*«ffi-fe/w-? y ^ ©«»sr«a: 
[0 2] ^WIc«SJ»»1iAffl^1|»fe/w/-«y^o* 
[0 3] H2t*i-**WKl«5JimWlliffl*«ffi-feA' 
[04] H2^*"f«8Wt«5jlM4«ftffll|l«i*A' 
[0 5] 0 2 lc*-r*|§B^ t#5»»*ffl^*«-lr/v 

[0 6] 0 5OA-A,«frS0-efe-5„ 

B&5r !^1-#4H0 -C fc 5 o 
[0 8] #35Wfcffi$jfcftfi}&ffl#«£-fe/w-? -7 * tcji 
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[0 9] * ©*S 

ffiHi-efc5o 

[Hill *3l«i:«5Mtlffllllt/w<^iD 
[El 2] **W^5«SJ(SfS?lbffl*«ffi-fe^y^<Z) 10 
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1813] *«it#5Mtftffi*I«t;w^^ro 

I 0 «SW««lffl*1t«-fe^W-?y^ 

II S^TV-K^VKTV- b 
12 * V— K^V KT 8 !"— h 
13a fS7/-KIifi 
14b #y-K*«E 

1 1 1 M«AP 
i i 2 MtftWn 





TUEL 
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[03] 



13a 



18a 




14a 




[01 0] 



[09] 




16a 14b 16b 



12b 



13a 15a 13b 15b 




14e 15d 

15c 16c 18c /l3e/l6ol 18cJ 12c 14f 



:/l3e/l6ol 18cJ 12 c 14i 



flOa 




15a 14b 15k 



I2d 



imi si 





2.0-1 




1.8- 




1.6- 




1.4- 


g 


1.2- 


<\ 

i\ 


1,0- 




0.8- 




0.6- 




0.4- 




0.2- 




b.o- 



DRY HYDROGEN/AIR AT PTC 


PH 2 =1.5 BAR 


I 


-m~~ PH 2 =1.5 BAR 




(w/o AJR BLOW) 


0.6W{1.2V-500mA) 


PH2 =1.3 BAR 


^*fk£^ 1W(1V-1000mA) 


PACK DIMENSION 




8.8x3GX6Cmm(~2M 




PACK WEIGHT 




34g 




ACTIVE CELL DIMENSION 




■v^2x(18x30mm) 



50 100 150 200 250 300 350 400 450 500 550 600 
! [mA/erf] 
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